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H(57)Abstract: 

PROBLEM TO BE SOLVED: To mutually calibrate two different 
position measurement systems for measuring the position of an 
object table at two different stations of a projector. 
SOLUTION: The method for calibrating a projector comprising a 
projection beam supply system, a first object table MT which 
supports means MA for patterning the projection beam into a desired 
shape, second object tables Wta and WTb for holding a substrate W, 
and a system for projecting a beam onto a target part of the 
substrate W comprises a step for identifying more than one 
reference position of a set of the first and second object tables Wta 
■*and WTb or the MT by a first detection system and measuring the 
reference position by a first position measuring system, a step for 
identifying the reference position of one object table by a second 
detection system and measuring the reference position by a second 
position measuring system, and a step for associating the first and second position measuring systems using 
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measurement of the reference position. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A radiation system which supplies a radiation projection beam characterized by comprising the 
following, The 1st object table for holding a pattern formation means which acts so that a pattern of a 
projection beam may be defined according to a desired pattern, How to proofread lithograph projecting 
equipment constituted including the 2nd object table for holding a substrate, and a projection system which 
projects a beam which carried out pattern formation to a target part of a substrate. 

A stage which identifies two or more reference positions which accomplish one group of the said 1st and 
2nd object tables with the 1st detection system, and measures those reference positions with the 1st 
location system simultaneously. 

A stage which identifies a reference position which accomplishes said group of said one object table with 
the 2nd detection system, and measures those reference positions with the 2nd location system 
simultaneously. 

A stage which connects said 1st and 2nd location systems using measured value of said reference position. 
[Claim 2]A method indicated to Claim 1 identified by detecting at least two marks given to an object table 
whose reference position which accomplishes said group is said one. 

[Claim 3]A method indicated to Claim 1 identified by detecting at least two marks on a workpiece held on an 
object table whose reference position which accomplishes said group is said one. 

[Claim 4]Said mark is a diffraction mark and a detection beam of radiation is applied to said diffraction mark, 
A method indicated to Claim 2 or Claim 3 from which a position of those marks is detected because 
measure intensity of the subfollowing beam diffracted by said mark with an intensity detector and detected 
strength by an intensity detector contains an index of a position of a mark to a detector. 
[Claim 5]A method indicated to Claim 1 which a reference position which accomplishes said group is 
identified by detecting an aerial image of a mark with at least two image sensors with which said one object 
table is equipped, and which detect an aerial image of a mark. 

[Claim 6]A method indicated to Claim 5 in which intensity from which said aerial image which has the 
specific pattern by which it was generated by a mark was scanned with an image sensor which is located in 
a crowning of a light-intensity detector, and which has a pattern similarly, and was detected with an 
intensity detector contains an index of a position of an aerial image to said image sensor. 



2 



[Claim 7]A method indicated to Claim 1 in which said location system contains an interference system. 
[Claim 8]A method indicated to Claim 1 to which said calibration method is applied to all substrates 
processed by equipment. 

[Claim 9]A method indicated in any 1 clause from Claim 1 in which said radiation system includes the 
radiation source to Claim 8. 

[Claim 10]Lithograph projecting equipment comprising: 

A radiation system which supplies a radiation projection beam. 

The 1st object table for supporting a pattern formation means which acts so that a pattern of a projection 
beam may be defined according to a desired pattern. 
The 2nd object table for holding a substrate. 

A projection system which projects a beam which carried out pattern formation to a target part of a 
substrate, The 1st location system that measures one position of the said 1st and 2nd object tables, The 
1 st detection system that identifies a reference position of said one object table of said 1 st location system 
within the limits, The 2nd location system that measures a position of said one object table, In order to 
connect mutually measured value of said 1st and 2nd location systems including the 2nd detection system 
that identifies a reference position of said one object table of said 2nd location system within the limits, A 
calculating means connected to said 1st and 2nd location systems and said 1st and 2nd detection systems. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of connecting two or more location systems 
used for measuring the position of an object table in two or more processing stations of lithograph 
projecting equipment. The 1st object table for especially this invention to hold the radiation system which 
supplies a radiation projection beam, and the pattern formation means which acts so that the pattern of a 
projection beam may be defined according to a desired pattern, It is related with the calibration method of 
the lithograph equipment constituted including the 2nd object table for holding a substrate, and the 
projection system which projects the beam which carried out pattern formation to the target part of the 
substrate. 
[0002] 

[Description of the Prior Art]The term "pattern formation means" used on these Descriptions, It must be 
widely interpreted as meaning the means which can be used in order to give the radiation beam by the side 
of the incidence which has the cross section by which pattern formation was carried out so that it may be in 
agreement with the pattern which should be formed in the target part of a substrate, and the term "light 
bulb" can be used with regards to this. Generally, said pattern is in agreement with the specific stratum 
functionale in the device formed in a target part, for example, an integrated circuit, and other devices (see 
the following). The example of such a pattern formation means contains the following. Namely, - Mask. The 
concept of a mask is well-known in lithograph, and includes mask form like a binary (binary), a mutual phase 



3 



shift, and an attenuation phase shift, and various kinds of hybrid mask forms. If those masks are arranged in 
a radiation beam, according to the pattern of a mask, the alternative penetration (in the case of a 
transmission mask) of the synchrotron radiation which shines upon a mask, or a reflection (in the case of a 
reflecting mask) will be produced. As for the 1st object table, it guarantees that a mask can be held to the 
desired position in the entering radiation beam, and that a mask is movable to a beam if wished. 

- The programmable mirror array held by the structured division called the 1st object table. The example of 
such equipment is a matrix address possible side which has a viscoelasticity control layer and a reflector. I 
hear that the area portion to which the address of the basic principle of such equipment is not carried out to 
the area portion to which the address of the reflector (for example) was carried out reflecting incident light 
as the diffracted light reflects incident light as the non-diffracted light, and there is. A suitable filter is used, 
said non-diffracted light is ****(ed) from a reflective beam, and it can leave only the diffracted light. 
Thereby, pattern formation of the beam is carried out according to the address pattern of a matrix address 
possible side. Matrix addressing needed is executable using a suitable electronic means. The further 
information about such a mirror array can be collected, for example from US,5296891,B and 5523193, and 
these patents are used on these Descriptions, a frame, i.e., the 1st object table, supports a programmable 
mirror array, and a mirror array accepts necessity — immobilization — or it is supposed that it is movable. 

- The programmable liquid crystal display (LCD) array held by the structured division called the 1st object 
table. The example of such an array is given to US.5229872.B and used on these Descriptions, the 
supporting-structure part in this case being embodied as a frame, i.e., 1st object table, and accepting 
necessity, as mentioned above — immobilization — or it is supposed that it is movable. 

[0003]In order to consider it as brief-ization, the remaining portion of this Description is turned especially to 
the example which a certain part takes a mask and a mask table, but in the wide range of a pattern formation 
means which was explained by ****, the general principle explained in such an example must be understood. 
[0004] Lithograph projecting equipment is applicable to manufacture of an integrated circuit (IC), for example, 
in that case, the target part (for example, one or more dices are included) of the substrate (silicon wafer) 
with which a pattern formation means forms the circuit pattern which was in agreement with each layer of 
IC, and this pattern is having the layer of a synchrotron radiation inductor (resist) covered — image 
formation — that is, image formation is carried out. Generally one wafer contains the whole network of the 
target part which 1 time per every ** is followed and is irradiated by a projection system and which adjoined. 
In the present equipment which uses pattern formation with the mask on a mask table, it is distinguishable 
between two different machine forms. In the lithograph projecting equipment of one form, each target part is 
irradiated by making a target part expose the whole mark pattern in one operation. Generally such 
equipment is called a wafer stepper. In the equipment which replaces this and which is generally called step 
and scan equipment. While scanning a mark pattern under a projection beam one by one to the given 
reference direction (the "scanning" direction), each target part is irradiated by scanning a board table 
synchronizing with this direction, parallel, or an un-parallel direction. Since the projection system generally 
has the magnification M (generally <1), the speed V which scans a board table will be M times the scan 
speed of a mask table. The further information about lithograph equipment which is indicated on these 
Descriptions can be collected, for example from US,6046792,B, and the patent is used on these 
Descriptions. 

4 



[0005]In the manufacturing process which uses lithograph projecting equipment, image formation of the 
pattern (for example, formed in a mask) is carried out on the substrate covered in part at least in the layer 
of the synchrotron radiation inductor (resist). In advance of this image formation stage, a substrate is given 
various kinds of processings (priming), for example, preparation, synchrotron radiation inductor covering, 
and light-burned **** (software baking). A substrate has other processings (PEB), for example, 
postexposure baking, development, heavy baking (postbake), and the measurement/inspection of a figure 
(features) by which image formation was carried out carried out after exposure. This the processing of a 
series of is used as foundations for carrying out pattern formation of each layer of a device, for example, IC. 
processing of various kinds [ layer / such / by which pattern formation was carried out ] after that, for 
example, etching, and an ion implantation — in **** ion implantation (doping), metallic coating, oxidation, 
chemistry-mechanical polishing, etc., in order that the all may finish each layer, it has intention of ******. If 
some layers are needed, all these processes or the deformation process of those must be repeated at every 
the new formation of a layer of each. Eventually, the array of a device is formed on a substrate (wafer). 
These devices of each other are separated after that by dicing or technology like sewing, and each device 
can be attached to the carrier connected with the pin from there. The further information about these 
processings, for example "The practical guide of a microchip manufacture:semiconductor process", It can 
obtain from the books of ISBN0-07-067250-4, and the books will be applied on these Descriptions in the 
3rd edition, author Peter Juan TSUANTO, a Mac glow leech publication company, and 1997, 
[0006]In order to attain brief-ization, a projection system is called a "lens" below, but this term must be 
widely interpreted as including the projection system of various forms, for example, includes diffracted-light 
study equipment, reflected-light study equipment, and a catadioptric system. Those elements also call a 
radiation system a "lens" collectively or independently below also including the element which operates 
according to either of such design forms, and points to it, fabricates or controls a radiation projection beam. 
[0007] Lithograph equipment can have two or more board tables (and (or) two or more mask tables). In the 
equipment of such "two or more stages", the table added can carry out a preparatory step to one or more 
tables, while being used in parallel or using one or more tables by exposure. The lithograph equipment of two 
stages is indicated, for example to US.5969441 ,B, and WO98/40791. 
They are used on these Descriptions. 

The fundamental working principle in the equipment of such two or more stations, While being located in the 
1st station of the lower part of a projection system for exposure of the 1st substrate with which the 1st 
board table is arranged on it, The 2nd board table moves toward the 2nd station, and an exposed substrate 
is released, A new substrate is incorporated and some initial Measurement Division stages are performed to 
that new substrate, it can stand by in order to send this new substrate to the 1st station of the lower part 
of a projection system, as soon as exposure of the 1st substrate is completed after that, and from that 
completion, I hear that a cycle is repeated and it is. Thus, increase of the substantial amount of machine 
processings can be attained, and this improves a machine owner's expense. In order to raise the throughput 
of equipment, it is useful even by even using three or more stations which carry out a different processing 
stage over a substrate. 

[0008]Similarly, the lithograph projecting equipment which has one or more mask tables can also be 
considered. Also in the model (scenario) exposed by an image with two or more masks, such a machine has 



a useful each layer of a dice, for example. In this case, existence of two or more mask tables enables the big 
improvement of a throughput. Generally this invention is given about the equipment which has two or more 
board tables by the following explanation. However, it will be recognized that this explanation is equally 
applied to the equipment which has two or more mask tables. 

[0009]With the equipment of two or more stations to illustrate, position control systems are used in order to 
control the position of the board table within equipment. The 1st location system with which this system 
measures the position of a board table at the 1st station, The 2nd location system that measures the 
position of a board table at the 2nd station, the number of other stations, and other location systems which 
measure the position of same number of board tables are included. Being connected with high degree of 
accuracy is dramatically important for these location systems. It is because the data measured between the 
initial Measurement Division stages in the 2nd station in the specified position of the substrate is used in 
said specific position at the time of exposure at the 1st station. I hear that scaling offset (scaling offset) of 
the 1st location system in the 1st station is different from scaling offset of the 2nd location system in the 
2nd station by environmental influence, and one of the problems which may arise has it. Scaling offset is a 
ratio of the real separation between two positions on a board table, and the separation which was measured 
by each location system and drawn. When scaling offset differs between the 1st location system and the 
2nd location system, in these position control systems, it is impossible to reappear at other stations in the 
accuracy for which the position measured at one station is needed. In the equipment of a single station, 
since the Measurement Division stage and exposure are carried out by a single location system at the same 
station, scaling offset is not produced. 
[0010] 

[Problem to be solved by the invention]The purpose of this invention is to provide the method of receiving 
mutually and proofreading at least two different location systems used for measuring the position of an 
object table at at least two different stations of lithograph projecting equipment. 
[0011] 

[Means for solving problem]These and other purposes identify two or more reference positions which 
accomplish one group of the following stage, i.e., said 1st [ the ], and 2nd object tables with the 1st 
detection system, The stage which measures those reference positions with the 1st location system 
simultaneously, The stage which identifies thereference position which accomplishes said group of said one 
object table with the 2nd detection system (or recognition), and measures those reference positions with 
the 2nd location system simultaneously, It is attained in the equipment which is characterized by including 
the stage which connects said 1st and 2nd location systems using the measured value of said reference 
position in said calibration method and which was specified in the beginning. 

[0012]When there are N object tables (N> 2) and each station, an identification (or recognition) stage is 
performed N times, and a relating stage needs N location systems. Two or more reference positions which 
accomplish the group of said object table are detected, and the determination of scaling offset is attained by 
measuring the position of said object table with a location system simultaneously. By performing this in each 
of a location system, it becomes possible to connect the measured value of a different location system 
mutually. Detection of two or more reference positions which accomplish a group is attained by detecting 
two or more marks which accomplish the group which exists on the field of an object table with the 
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detection system relevant to the 1st measurement system, and the detection system relevant to the 2nd 
measurement system. Offset other than scaling offset may arise by the nonlinear high order error of a 
measurement system. These high order errors can be proofread by connecting the location system which 
changes with polynomials (multhdigree polynomials) which use the measured value from two or more 
reference positions. While this calibration method is performed, an object table moves so that that mark of a 
series of may be detected by a detection system, and enables it to identify those reference positions (or 
recognition). For this reason, an object table can be equipped with the workpiece (namely, suitably a 
substrate or a mask) which can equip an object table with two or more marks, or has two or more marks. 
Each location system measures the change (reference distance) of an object table [ 1 st and 2nd detection 
of two or more masks is performed / in / at least / X and the direction of Y ] between. Two or more 
reference positions can also be determined by detecting the space image of one mask projected on the flat 
surface of the object table where it has two or more detectors. In that case, the interval distance of both 
detectors gives reference distance. 

[0013]By the thing between two marks or a detector for which the reference distance of the direction (mark 
DX) of X between two reference positions is so got to know, in order to calculate relative scaling offset, a 
following formula can be used. 
[Mathematical formula 1] 

The same offset is calculable about surrounding rotation of scaling offset (X)= measurement DX / standard 
DXY, the absolute scaling offset in a Z direction and X, Y, and a Z direction. He has to understand that it can 
be used for the scaling offset calculated in this way calculating a position specific as a function of the 
measured value in a specific station. Each location system is proofread by making it such at each station. It 
is necessary to calculate scaling offset for every substrate which scaling offset shows a gap of a certain 
grade, i.e., a drift, therefore is processed, for example with equipment once or more. 
[0014]In order to acquire relative scaling offset, the location system of the 1st station (st.1) can be 
proofread to the location system of the 2nd station (st.2) with a following formula. 

[Mathematical formula 2]Scaling offset (Xst.1 to Xst.2) = measurement DX (st.1) / measurement DX (st.2) 
The advantage which uses relative scaling offset is saying that which linearity scaling effect [ like ] which is 
the thermal expansion of the object table increased linearly can take the interval distance of two marks into 
consideration in relating processing. When there are three or more stations, one station can be chosen as 
"Hawly (holly)", other stations of all the can be connected to the station, and it can crawl and a gap or two 
stations can be connected mutually. 

[0015]The radiation system which supplies a radiation projection beam according to the concept of further 
others of this invention, The 1st object table for supporting the pattern formation means which acts so that 
the pattern of a projection beam may be defined according to a desired pattern, The 2nd object table for 
holding a substrate, and the projection system which projects the beam which carried out pattern formation 
to the target part of the substrate, The 1st location system that measures one position of the said 1st and 
2nd object tables, The 1 st detection system that identifies the reference position of said one object table of 
said 1st location system within the limits (or recognition), The 2nd location system that measures the 
position of said one object table, In order to connect mutually the measured value of said 1st and 2nd 
location systems including the 2nd detection system that identifies the reference position of said one object 
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table of said 2nd location system within the limits, Lithograph projecting equipment including the calculating 
means connected to said 1 st and 2nd location systems and said 1 st and 2nd detection systems is provided. 
[0016]Although especially the thing for which **** uses the equipment by this invention in IC manufacture 
was quoted, he should understand clearly that this equipment has an application in which other many are 
made possible. For example, it can be used for the guide of manufacture of a unification optical system, a 
magnetic area memory, a liquid crystal display panel, a thin film magnetic head, etc., and formation of a 
detecting pattern. The person skilled in the art has to consider such an alternative application that use of 
the term "reticle" of this Description, a "wafer", or a "dice" is replaced with each more general term 
"mask", a "substrate", and a "target part." 

[0017]This invention and its accompanying advantage will be further clarified by the schematic view of the 

embodiment and attachment which are made into an example. 

[0018] 

[Mode for carrying out the invention] Example 1 drawing 1 shows roughly lithograph projecting equipment 
with appropriate using it for the method by the 1st embodiment of this invention. Radiation system LA, Ex, 
IN, and CO to which this equipment supplies the radiation (for example, ultraviolet-rays or 
extreme-ultraviolet-rays, X-rays, ion, or electron) projection beam PB, Mask table (1st object table) MT 
connected with the 1st positioning means for having a mask holder holding mask MA (for example, reticle), 
and positioning a mask correctly to a standard like component PL, It has a substrate holder holding the 
substrate W (for example, resist covering silicon wafer), The 1st board table (2nd object table) WTa 
connected with the 2nd positioning means for positioning a substrate correctly to a standard like 
component PL, The 2nd board table WTb connected with the 3rd positioning means for having a substrate 
holder holding the substrate W and positioning a substrate correctly to a standard like component PL, The 
1 st namely, on target part C of the substrate W currently held in the exposure station Sa at the 1 st or 2nd 
board table, Projection system ("lens") PL (for example, diffraction or a reflective refraction system, a 
mirror group, or a field deflector array) which carries out image formation of the irradiation portions of mask 
MA, and the 2nd, Namely, leveling system LS for performing an initial Measurement Division stage on the 
substrate W currently held in the measurement stations Sb at the 1st or 2nd board table, Position control 
systems provided with the 1st location system IFa for measuring one position of a board table at the 1st 
station (exposure) Sa and the 2nd location system IFb for measuring one position of everything but a board 
table at the 2nd station (Measurement Division) Sb are included. 

[0019]As this Description shows, this equipment is a transmission type (that is, it has a transmission mask) 
thing. However, generally it can also be considered, for example as a reflection type. 
[0020]This radiation system contains radiation source LA (for example, the waveform formation machine, 
the plasma supply source, electron, or ion beam supply source with which the surroundings of a mercury 
lamp, pump laser, storage rings, or the electron beam way of a synchrotron were equipped) which generates 
a radiation beam. This beam passes various kinds of optical elements contained without the irradiation 
system Ex, for example, beam shaping Optical Apparatus Sub-Division, the integrator IN, and condenser 
(capacitor) CO, and is made as [ have / the beam PB obtained by this / the intensity distribution in desired 
form and cross section ]. 

[0021 ]The beam PB is interrupted by mask MA held in the mask holder on mask table MT. If mask MA is 
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crossed, the beam PB will pass lens PL and lens PL will carry out image formation of the beam PB on target 
part C of the substrate W. For example, in order to position target part C which is different in the optical 
path of the beam PB, it is supported by the interference type change measuring means IFalFb, and the 
board table WTaWTb is correctly movable by the 2nd and 3rd positioning means. Similarly, after the 1st 
positioning means takes out mask MA, for example from a mask storage place mechanically, it can be used 
for positioning mask MA correctly to the optical path of the beam PB at the time of the scan of a mask. 
Generally, a motion of the mask tables MT, WTa, and WTb is supported by the module (positioning of a 
course) and the short module (detailed positioning) of the long stroke which is not clearly shown in drawing 

1, and is realized, (step and scan equipment — conversely) in the case of a wafer stepper, mask table MT 
can be connected only with the pointing device of a short stroke, and orientation of a mask and fine 
adjustment of a position can be performed, or mask table MT can be fixed to it. The 2nd and 3rd positioning 
means are constituted so that the board table WTaWTb can be positioned on the range covering both the 

1 st station Sa of the lower part of projection system PL, and the 2nd station Sb of the lower part of leveling 
system LS. The suitable going system is indicated to W098/28665, and WO98/40791 which were especially 
mentioned above. The number of that lithograph equipment has two or more exposure station and (or) two 
or more measurement stations, Measurement Division, and an exposure station differs mutually, and it 
should care about that the total of a station does not need to be equal to the number of a board table. The 
principle actually made separate [ exposure and measurement stations ] can be used with one or more 
board tables. 

[0022]Graphic display equipment can be used in two different modes. That is, in 1. step-and-repeat (step) 
mode, mask table MT is held fundamentally at a state of rest, and the whole mask image is projected on 
target part C in one operation (namely, 1 time of "flash plate"). Next, a related board table is made as [ glare 
/ with the beam PB / target part C which is moved in X and (or) the direction of Y, and is different ]. 

2. In step and scan (scan) mode, the same procedure is intrinsically applied except predetermined target 
part C not being exposed with 1 time of a "flash plate." Instead, mask table MT is movable in the 
predetermined direction "what is called scanning direction of Y", for example, the direction, at the speed v, 
therefore the beam PB is made as [ scan / a mask image top ]. Simultaneously, the related board table WTa 
or WTb is moved to a uniform direction or a counter direction by speed V=Mv. Here, M is the magnification 
(typically M= 1/4 or 1/5) of lens PL Thus, it is not necessary to reduce resolution and comparatively large 
target part C can be exposed. 

[0023]The following stages are used when using the method by this invention which proofreads lithograph 
projecting equipment by a manufacturing process. First, the substrate W is laid on the board table WTb at 
the 2nd station Sb. This substrate (see WTa and the WTb by drawing 2 ) had two base plane (for example, 
base flat surface) RM1 and RM2 at the table flat surface, and this base level is provided with the reference 
mask M1, M2 and image sensor TIS1, and TIS2, respectively. The mask M1 and the position of M2 are 
detected by the basis of mark detection system RD, and the position of a simultaneously related board table 
is measured by the 1 measurement system IFb to 6 flexibility. 

[0024]Measurement of the position of a board table is performed by a system which is indicated, for 
example to US,6020964,B (P-0077.010-US), or WO99/32940 (P-0079.010-WO). These patents are used on 
these Descriptions. In order to measure a position, it is put in this location system by the board table in 
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which an interference beam is related. An optical encoder can also be used in order to read the position of 
a board table. Generally an optical encoder reads a motion of the graduation with which this read head may 
be attached on a board table including a read head. This location system measures advancing side by side of 
a board table when it moves, and thereby, mark detection system RD detects the 1 st mark first, and then 
detects M1 and M2 for the 2nd mark, for example. By this procedure, a location system (IFa or IFb) 
measures the mark M1 and the reference interval distance of M2. It is being fixed about the board table and 
said distance gives the good standard for scaling of a location system. If a board table is moved to other 
location systems, the interval distance of both marks will be again used for scaling of a location system 
besides the above. 

[0025]Mark detection system RD can be used as a system which was indicated to W098 / 39689 
(P-0070.010-WO), and the patent is used on these Descriptions. It can be used also for measuring the 
position of the mark on the substrate W about the mark M1 and M2. Such a mark detection system uses the 
radiation consistency beam applied to a reflection grating (mark). A mark turns the diffracted consistency 
beam to a detector, and reflects, and a detector measures the position of a mark. 

[0026]At the 2nd station Sb, although the surface fixtures of the substrate W on a board table which is 
indicated in more detail in the European Patent gazette 1037117 (P-01 28.01 0-EP) applied on these 
Descriptions are measured, leveling system LS can be used. Leveling system LS can be used for measuring 
surrounding rotation of the position of the Z direction of a particular surface and X, and the direction of Y, 
for example. 

[0027]If the substrate W is scanned by leveling system LS and the mark M1 of a board table and the position 
of M2 are determined, since a board table makes the substrate W expose, it will be moved to the 1st station 
Sa. Then, the board table which exists in the 1st station must be moved from the 1st station Sa, other 
positions, for example, removal station. At the 1st station Sa, as shown in drawing 3 , image sensor TIS1 and 
TIS2 are used for determining the position of the board table to the space image of mark TIS-M on the mask 
M. Image sensor TIS1 and TIS2 contain an opening on the surface located above the photodetector which 
induces radiation of the projection beam PB, for example. By irradiating with mark TIS-M by the projection 
beam PB, the space image of said mark is projected on the flat surface of a board table by a projection 
system. By arranging an opening so that said space image on the opening of image sensor TIS1 may be 
scanned and the opening may form the negative of a space image, a detector gives the maximum output 
which shows the maximum exposure, when it is located at the center of a focal plane and a space image. 
The example of a transmission type image sensor suitable for using it as detector TIS1 and TIS2 is indicated 
very in detail to US,4540277,B, and the reflection type image sensor (as substitution) is indicated to 
US,51 44363, B. These patents are used on these Descriptions. TIS1 and M1 are contained in same base 
level RM1, and they have a fixed proofreading distance among both. It is applied that it is the same also as 
TIS2 and M2 on RM2. A board table is moved and reference distance is given for the location system IFa in 
the 1st station Sa because both image sensors (namely, TIS1, TIS2) detect the space image of mark TIS-M 
after that. 

[0028]In order to determine scaling offset, so that it may be used at the 2nd station Sb a mark detection 
system, Or a lens passage consistency type (through the lens (TTL)) matching method can be used as 
indicated in the 5481362nd (P-0032.010-US) item of an United States patent used on these Descriptions. A 
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radiation consistency beam passes along projection system PL by using a lens passage consistency type 
matching method, and is put in it to the reflection grating located on a board table. This lattice reflects a 
beam into projection system PL, and returns it to a detector through the mark of mask MA, and a detector 
measures the reflectivity of that image that shows the position of a reflection grating. 
[0029]Scaling offset can be used in order to make the measurement which was used by the calculating 
means or was performed with the 1st location system in order to calculate a true position as a function of 
the measurement signal of a location system (IFa or IFb) link to the measurement performed with the 2nd 
location system. Scaling offset can be determined about each substrate manufactured with equipment. Thus, 
scaling offset is adjusted about each substrate and the influence of a drift is suppressed to the minimum. 
[0030]The method by the 2nd embodiment of example 2 this invention can be used with the equipment of 
drawing 1 . According to the 2nd embodiment of this invention, two location systems (IFa, IFb) of each other 
are proofread by using two marks (PI, P2) located in the substrate W. After the substrate W is laid on the 
board table WTa and WTb, two or more marks of the substrate W are detected with the detection system of 
the 2nd station Sb, for example, detection-system RD of drawing 1 . While moving to the 2nd mark P2 from 
the 1st mark P1, the position of a board table (WTa or WTb) is measured with the location system IFb. Thus, 
two reference positions are measured at the 2nd station Sb, and the scaling offset about the specific 
location system IFb can be calculated by getting to know the reference interval distance of two marks (P1, 
P2). Both location systems of each other can be connected by repeating this about the location system IFa 
of the 1 st station Sa. At the 1 st station Sa, in order to detect the mark of a substrate, the lens passage type 
(TTL) consistency system which could use the mark detection system similar to mark detection system RD 
used at the 2nd station Sb, or was mentioned above can be used. 

[0031] Although the specific embodiment of this invention was mentioned above, it will be recognized that it 
can carry out by the method except having indicated this invention. For example, this method can be used 
for proofreading a location system, in order to measure the position of three or more object tables. 
[Brief Description of the Drawings] 

[Drawing 1] Lithograph projecting equipment suitable for using it by the method by this invention is shown 
roughly. 

[Drawing 2] The object table used for the equipment of drawing 1 is shown roughly. 

[Drawing 3] The much more detailed figure of the 1st station of the equipment of drawing 1 is shown roughly. 

[Explanations of letters or numerals] 

C Target part 

IFa, an IFb location system 

LA, Ex, IN, CO radiation system 

LS Leveling system 

M1 and M2 Mark 

MA Mask 

MT Mask table 

PB Beam 

PL projection system, i.e., a lens 
RD mark detection system 
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Sa and Sb Station 

TIS1 and TIS2 Detector 

TIS-M Mark 

W Substrate 

WTa, a WTb board table 



[Translation done.] 
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h^77«»l)tXf->'3>l3j;tf 

tt) H»olHII(7f-s/3>**t8i:i:, SfcW-SMs 
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issymiztzftzmmte, i fiLtostRx-^iz-e 

[0 0 2 2] H^l» 2 H^ffifflf* 

1. Xf77' 7>F • UVf— h (Xf77) J £— FT 
U\ vx^ . -r--^;i/MT»S*W»«:»±ttJI8fc««FS 

*u vx^«(D±{**unioi&fiF era** i a© 

■ft * nTH* « * - y y F C If - A P B Tfi&WT 

2. Xf7^'7>F-X*-V> (X^» ^~ FT 

3 G *<DfU*>D, vx^ • f^^MTttiftv^BrS 

tc^^n^o MUSK:. Bia-rsStSx— 7;l/WT a$fe 
SWTb &5ijS V = M v TIrI— ^fSl S fc ttSJ**!*^ 

a^n^o cct\ Msi/vxpLoi* mmmcu 

= l/4Sft(il/5) Tfe£ D C<Dcfc?tcLT> 

[0023] sbshi-pu b y^y&BmwitmsETz 

n^ 0 fiSHC SSWIi$2(DXf^>3>SbTSfi 
f-^WTb±(:iISnSo c<7)S« (B2WT 
a, WTb^W «f-7;l'¥E^2O0S-$f® 

(ff»j^.tfsic¥ffi) rmi. RM2*tu c<D&mm 
i^nfns^vx^Mi, M2*3<fctfi-fey , it-Ti 

SI, T I S 2*flM.TV»*o ^X^M 1 , M 2 Ofifi 

jl-rsSK-r-^l/OtttBti 6 WtS/X 
fAI F blCcfcoTSiJ^SnSo 
[0 0 2 4] «St l — r;l/Offi«OWfttt. «*tf*a 
«ffTS6 0 2 0 9 6 4§ (P-0 0 7 7. 0 1 0 - U 
S) IMWO9 9/3 2 9 4 0 (P-0 0 7 9. 0 1 

o-wo) tcgs«c^nr^^j:9^>'X^AT^f^n 

lfiK:«*«xy3— ^ttttJMKO'Ny F***, cot 
0©»f%K*KSo COffiBW^^Xx^tiSWiLfc 



(7) 
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9, MiSS/XfA (I Fa£fctel Fb) tiv-^ 

mi, M2<Dmmmmmm^m^ s c meekusc 

[0 0 2 5] 7-*ttHi^fARDttW0 9 8/3 9 
6 8 9 (P-00 7 0. 0 1 0-WO) HH2*«nfc* 

T*fiffl?nSo Sft^Ml, M2lcBBLTgffiW± 

av-^«as/xxAtts*na»f»? ct-*) tear 

[0 0 2 6] S20Xf->3>S bt?tt, Mtt 
aiSnS3-P7^»»iaj 1 0 3 7 1 1 7 (P-0 
12 8. 0 10-EP) JcS6te»L<IB«SnTV>* 

So 

[0 0 2 7] S«W# • ^XfAL STM 

SlOXf-^3>Sa^|Sn« 0 SB 1 o 

xf-^> 3 >tc#ffi*T 5SSf-7;i/«g l ©xf-v' 

0 3tC^^n.§<J:-5^, VX^M±(DV-^T I S-M 

m-TISl, TIS2«fflm«^- 
T I S 1 , TI S2tt, 0]*.fc?ta^l£-AP BOJSKS*^ 

OTffi±tcg^$n^o ®-tr>"9— T I S lOHPlo 

*"T«*ai^*#ASo- ^ItBggT I S 1 , T I S 2 t L 

WrWS 4 5 4 0 2 7 7 #*Cffi»Tt*IHU:iBtt* tU (« 
fi:Lt(?)) £»S«*>1t-«#B«Wt6 5 1 4 4 3 
6 3^c|3««nTV^*o Ctl60WfflF*4*WIB»-ea 
fflJtl^o T I S 1 feJct/M 1 SH-S*ffiRM 1 IC*£ 

t i s 2^cfct> w M2tctf0ii:(ii:^3affl^n§o s®t- so 
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-7;l/*8«iU (WfKrv+r- cr*fe"ST I S i, T 
I S 2) #*<D&V— *T I s-M©ffiH«*«a-r« 
cfc-McTSCfcT*. Sl©Xf-^3VSaWfiIi 
S^X^rA I F a<Ofc*fcSTO«*^*5tl*o 
[0 0 2 8] ^U>y«*7'feyh*i*£t*ftJ6 

5481 362 (P-0 0 3 2. 0 1 0 - U S ) ^CfB 
>X (TTL) ) i*»St«fflt8Ci:tf«8o U 

JSK^XxAP Lrt'xKSfU 7XW Acov-^^rii 

[0 0 2 9] X-5r— • htt, f£BPJ^> 

XfA ( I F a I F b) ©SlJ^M^ORiat LT 

^>Xf ATltbtiftiScy »«*8ftftl«:ttfflT* 
[0 0 3 0] gU2 

->XfA ( I F a, I F b) teSKWlCfftB-TS 2O<0 
* (pi, P2) «rffiffl-r^ci:-eSi/^i:«iE*n 
*o l«Wtflfif-7;l/WTa, WTb±&C*cB£tl 
fclfc SfiWO 2 WiO^ - * tt* 2 a > S 

b^ffl^XfA, ffJAtfBI 1 0«WJ^^-rAR DTtt 

tti^nSo si(7)v^p i3b^i2 0Y^P2^g; 

KrTSIta, (WTaSfettWTb) (OHM 

2 ooswi^ 2 €xf^^> 3 v s bt«^n, 
20^7-^ (pi, P2) <Dmmmm$&m*$nz>ct 

T#^OtIiSi^^XfA I F btcHf 8X^r-'j^ 
r *:7-fey h#ftgT#£ 0 SS 1 OXf-^3 >S a CD 
ffiBifflSS'X-r A I F aJcBBLTCti*3S805I-rct 

So SlOXf-: ^3>S afci8V»T\ S«<D*7-^£r 
mm-tZtzlsblC^ S20Xf^3VSbt«fflLft7 
-^^i/XfARDiC(H/c7-^^>/Xf^ffiffl 
T^, Sfett±i*LftU>XiKfcS (TTL) SE^^X 
f^ffiffltt8o 
[0 0 31] *KMO«f^eOH«flW«:±iSLfc*^ 
WliEtLftWO»S^«-et 8C i*<B»Sft8 
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[0 3] HlO«B(0aiOX7 L -i/a>'O-JBPj|8l& 

C ^-yvhfftt 

I F a, I F b ffiI«K'>Xfi, 

LA, Ex, IN, CO M^>XrA 
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L S ^XfA 

Ml, M 2 V— ^7 

MA VX^7 

MT 7X^7 • yOl/ 

P B If- A 

P L SK^XfAt&fc? U>X 
RD V-^^^XfA 
S a, S b Xf- >3 > 
T I S 1 . T I S 2 1£ffi§§ 
T I S-M v-^ 
W £C 

WTa, WT b affix- 7VI/ 



1] 



[02] 




RM2s ,M2 W^W^ 



X 



J ° -JLjFb 



TIS2 



[03] 



TfS-M 
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F#-A(#%) 2F065 
5F046 



AA14 BB17 BB27 CC20 DD06 
FF48 GG21 

BA04 BA05 CC16 EA07 EB01 
EB02 EB03 FC04 



